Erythropoietin production in human renal carcinoma cells passaged in nude mice and in tissue culture.
Renal cell carcinoma tissues from two patients, one with and one without erythrocytosis, were successfully transplanted into athymic nude mice. Transplantations of the erythrocytic tumor through six successive generations of nude mice produced a significant (P less than 0.001) elevation in mean hematocrit from 36.5 +/- 2.1% (range 32-42%) to 53.7 +/- 5.1% (range 40-63%), in comparison with a non-erythrocytic tumor which showed a progressive fall in hematocrit from 46.5 +/- 2.0% (range 41-50%) to 36.8 +/- 1.6% (range 33-40%). Non-grafted control nude mice maintained stable hematocrit levels from an initial level of 45 +/- 0.5% to 46.5 +/- 1.2% when studied over the same time interval. Similarly red cell mass values in the mice transplanted with the erythrocytic tumor (5.04 +/- 1.85 ml/100 g) were considerably higher than in both the non-grafted nude mice (3.39 +/- 0.81 ml/100 g) and the non-erythrocytic tumor-grafted mice (3.8 +/- 0.3 ml/100 g) after 6 generations of transplants. Plasma erythropoietin levels in the erythrocytic tumor-grafted mice (169.4 +/- 83.1 mU/ml) were significantly (P less than 0.02) higher than in the non-grafted controls (22.2 +/- 9.5 mU/ml), and furthermore the erythropoietin levels in the tumor extracts were significantly (P less than 0.02) higher in the tumors from erythrocytic mice (range 54.7 to 234.6 mU/g tumor) than in the tumors from non-erythrocytic mice (range 0.3 to 1.9 mU/g tumor). In vitro monolayer cultures of these tumors confirmed the higher erythropoietin levels in the erythrocytic renal carcinoma (138 mU/ml) as compared with culture media of non-erythrocytic tumors (15-91 mU/ml) using the fetal mouse liver assay (59Fe incorp. into heme). The present studies indicate autonomous erythropoietin production by human renal cell carcinomas both in vivo in nude mice and in vitro in tissue cultures.